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(54) WORKING METHOD OF WORKPIECE BY BEAM AND ITS WORKING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To unnecessitate an excess process, not 
to complicate a device and to stably and high precisely execute 
working by bringing coolant into contact with at least a working place 
of the side from which beans emit in a workpiece. 
SOLUTION: Laser beams are focused on a place C being nearly the 

center of the thickness of a workpiece 30 along the irradiating 

direction of the laser beams. Although the workpiece 30 is nearly 
transmitted by the laser beams, some of the laser beams are 
absorbed into the workpiece 30. The workpiece is heated in 
accordance with the absorption of the laser beams and the 
temperature of the place C becomes highest And the workpiece 30 is 
cut in a surface including places C, R by a thermal stress generated 
owing to a temperature gradient between the place C and the place R : ; 
nearest to the place C in the lower surface 30b of the workpiece 
cooled under water. In such a manner, since one part is cooled by 
water being coolant while directly heating the other part of a part to 
be cut in the inside of the workpiece 30, a fixed thermal stress is 
stably generated and high precise cutting is stably and surely 
executed. 
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5 r. i K. i o TAPX-f-S*UX*r£T-fc o X . 
fttHmW:*. 'Pt£<tt>, ttrlS^3PX$trotfJfH3t/!iS!±5*t 

t -tzytiz i. s«ajpx*f ro*px*j&, 

1 fS^WjPX^fe, 

■T 5fS*« 1 * fctttt** 2 IE«c<oj!jpx^j* 0 
5 lf*« 3 lEifewAPX^jfe, 

S C t tW» 3 75Sif 5 oi^f 

n*^r|E«4<oAPX^i£„ 

7 ] irta«aiDX^w*frgE3t*sA«~f-5gB^ 

•5 3 75^§?}#3S 5 <D\ ^-mfrlZ |E«c W*PX^S 0 

5 mmvoxibz r. t *<&wt-rz>m i straw** 

2 ISftWjPX^rfe, 

#£P<**SC£:> 'Pt£< th. SflSBgaJPX*f<DStrlE3t^tiJW 
•f^ffiiJt-fcttSJPX-eiBcoas^ici^^-BrS i 5 tc:tfc*& 

J:S*H»X*t«>Jbnx36«. 

3 IE«<7?APX^g 0 

1 5 1 ifim%!%>i£Wt>m#xjbz>n*m 1 4 
is«coipx^a 0 



Apxiss, 

1 9 ] itotiXttmKmzmnAK mmman 

05 «w^fE3t* s ttJWi-4ffiaiw*3it5*nxte:BogB^fwiSflE 

1 3|E«w*QX^Bo 

»#B 1 9 IS«c<73APX§S«o 
10 [lf*iJ2 1] «rie3tHHfit««3»*, f— !P— 3t«rHMt 
-if— mmx-hzn&igl 3M»M20rov^ 

[000 1] 

15 mw<om-t%&.ffiftm ^^rottaiix 

*TSr, 3feSrB8ti-t-5ii:»3«fco-CApXi-5iDX*jfeJoJ; 

vipxiseiwBa-r-So 
[0002] 

20 ^Jif^Batt^toAPX^^J; 9=fTt3ix-CV^^, 

[0 0 0 3] f LT, flfjttf, Jf^X&mmUJCrfZCD 
25 -CfctLtf, 4$M^1 -2 7 1 0 8 4^I5>ti5«J: 5 

30 [0 0 0 4] ^It, YAGU-f-*^J:9#7^S: 

«J*rt-*£* tf— 3t^^f^^S:B&3®igb s i — if- 

fcf±-C#S (4*BB5pi-2 7 1 0 8 4) o 
35 [0 0 0 5] 

lCl^ / >^v^^^^^^Jpx*^^c:u— if— yt&mMvx 

40 »iRbT«*«U tBbDXH-^SftbTftKi: tt^f$^r 
5:tM5iSnftp gP^. «tfmx;tf«:-«<fc«J^ 
E^±6*tfS**^b*"t'«II(r-r-5'<<, If— 3t 

45 Xtf. #HfI¥5-2 3 7 6 8 6^#^^5-3 0 5 4 6 
7lc^?>n5«t if— *Sr»JR-f-5!RiR#JSr^f 

SixfcSKfcjBo-C if— JfeSr^-TS C ^ J:ot 

50 [0 0 0 6] U»»U ***»*8RiRa«:J6*LT^b«]W 
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4fP*ISS:Ki-S - 1 .■(fimi»IB J Htti3 
3p5-2 3 7 6 8 pKgtfejiei-J:?)^ <t1--5 

<o 

[0 0 0 7] *fc. «ADI«-ro*PXSr??ilttA<^b 

[0008] tit, *&w\tt 7 *m<Dma-zM<r>yt 

oflBJH-fciSAPXSr, jfc#4f£*xa«r i e5«i-fr1\ * 
[000 9] 

5: ttrioTADX-t-^ADX^feT'fco-C. ^SPI^fC 

Sr. 4>fc< tt. *ria«aipx*t«)StrE**«tii*ti-5fl!H= 
*5ltS*PX|flrll«aB^«ttS-e:SCi:Sr4*«i:-*-«Jt 
tr£5i^PX;tfWjPX;*7Sre£>3 (ISJjtSl) o 
[0010] JttJfE^PX#K3fc3rJ£JH-£ t , ^DXW 

S«!l^*5ft-5Anxffig<DgB^-ttMIE^iPSE«t'<t t) 
$4xS<0-C, ®APXW-«t?)!SHX$tt53fe^ / >^^^i: 
^J:9»v^AU»Srtf*.*v^»S-e<>, fflfElfcOPXtt-wrt 
0BW*tiSia<oSl555-tfllrlE3tii s i±J*ti--5{B!|o?APX^«ro 
fc ©IBK^Xtt-wiffllff^roinifCjSJS^JRuCA £ 

ML»5r rix{c±t), mnjL&zwm 

[ooii] rturj:!?, S0ipx«-gfls:rortg|5rojp^ 
fc> IWBbPXffillroSlJ^OftiptSrftSEbrtTiSW 
T\ smttWfti,^^bfciSS«o*PXSrff 5 ii^T? 

flsDWfflMfWI n * h CD** <* r t i> T-# 
[0 0 12] 8WE«ftlxa-*SRgJW*nfcfKrE3teS: 

2) , 3ttt«aPX*tS:B&Si§-r5*5, SaraX*t^±5V 

{M©iDXttBO«B«>rtll(FlEJftai«IK»= i 9 #iP£*v5W 
5^roiPX«rtT5-<t^-e#S. $o*JPX*t 



[0013] 8WS?&«lSiK*s«i*:T?fc5*&Jw»± 

05 (W#*3) . fitri5Sanix«-<o«j»N?«)jDX»c#v^-f 

XK# SKwlSTSrEiCr i: #"C# 5„ 

10 [00l4]Sfc, «rEJft«iaK*SzkT?*)5*&fcB: 

15 fc<K«3* h«><£««:BI-5 -5. 

[0 0 15] *fc. ffiCA2PttR0SMe%*!Ra-t-5d 

*-c*5*frfcri «t**5) » ttaox«t=Haatsnfc 

*©5^»*0X*tSraifl-t-4«!t»rj:9ti«tLfc3l£Sr, 6 
20 ^PX#£ffiJH-Lfc#CQMS£&*£iafi^5<^T-ffi 

2) „ IfebPXlttrttUH-Uftiu— 

[0016] ::t-, fezktii. MiBHRit£;Jx53tefc:*j- 

30 i:Sr^A/-C-^S$H-5 , b<OT-fo5o 

[0 0 17] ' OfeTR^gi-^fei:. ^fe^tr^VNP^HX 

35 [0018] Sfc, SfHE«a)PX«-c7?^«:/45SfJf5ft4|]^K 
©jtAsmit-f s«lc*»t5HDXffill«)8M>ro*.ftbi*» 

tHnixwwjt^TJWi-itt^feJtsftixttaosij^t* 

«>-CJft*PjttSJwJ;>J?&*p-C-#SWT% ®d)PX«-$rAPX-f- 
40 5fc*«3f»«>fl!u£:A«: J: 9 JHBWBrtKWS i t ^r* 
# x ^PX^-roApxSrM^T-jS^Ti^cfT^^o 
[0 0 19] ^PXW^^^SP^Kw^^S? 

45 [0 0 2 0]**:, fltIIS^PX«-cDflfJfS5t/05Att-r-5g|5 

**7) , «jDXiH-»r-S'to*5ro*fcJ:0 36SrBll5t-rs 

!StR^*< , «*PXW»=3tSrRa«-f-5yi:«>«)*^3R«!tSr 
50 (i*K-e#» 3t«)fi8jWSr«Si:-C#S. 
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[00 2 1 ] fcKSrfflU^»S-fc» ^DXWcojt 

[0022] timibtMBt9t&* ffmmuJL#<DM 
fB3t*S|±i5t-r5{B!lt-*5^T» 4>fc<ifc, «yjPX*t<£>;&P 

^m^h^mnmx'h^m^\a-i (st**8) . «a»x 

[0 0 2 3] ;rf, jto&T&TFo>aX\£*>ZWBtob 
14, *-*»K?>f TW^©ri 9, SifiK-JS 

[0 0 2 4] STt, IWfB*j&T«T©ffl«l::fc*BJ#fc 

t * 9 , »3X#co;bnx§: J; 9 S^K-eii^^c^fx. 
(4. -t<OA#^»ftSijB»li:U-C(09«-'b*S-C*5. 

[0025] miE^ipjKif^s, *wa*fcbDx*i-roatr 

(W**l 0) . SyjDXWW<fc9^V^iPi6S^' 

[0 0 2 6] 47t, MIE7k^TWTWiaa?icfc5feS:# 
t5i»s. K7^f r^x-efc^^g-trii (if 
**1 1) , ^twJ;5SaraX*ro5— -1 

[0 0 2 7] Sfc. gfllE3fl£^S !f— TfefcS^t-li 
(19**1 2) s «Jpx*tKBa*i"i-«3fe«)»]»SrtTV^ 

< > mmt i.x<Dyt<DmMfcm§,x-&> z> 0 

[00 2 8] £l-h<75#$PX;ttf COJ0XI4, iWfE#»oxw<D 
^T'#5^in^M#t^Si:S:{i^T^SADXga (If 

**i 3) Srfflv^-cujfe-rsr ttfs-e^a. ttt, str 

5J&a?ttfWt*tt*.53£#-?S (!f**l4) , * 
7t. S?H5«y]DX«-wMIE^ 5 mit-r5iB!»c:*5«t5*BX& 

(ff**l 9) o 
[0 0 2 9] -t LT, ffolEtt^jfcRWKttft^Sfcjfi: t 



bTfe7k^fffjg1-Swtt>T-^5, (lf**l 6) . * 

05 5 (If** 18). 

[0 0 3 0] £fc. Sftf2**t/X>'HrJ:9fe4c«r*Mi- 
Srttt^S (It** 2 0) „ 
[00 3 1] 

i&wv>mM<oj&m) *sm<r>nn<nm&\z.'o^x. m 

10 l755H9K*^l,^-CRW-*-S. 

[0 0 3 2] m 1 14.. **iqtC*^»5ADXigg«?— &\X 
fo^ADX^fil W#4^[2|^UTV^ 0 r <£>jjPX§£fi 1 
I- J: 9**W<oADX^}feSr||Jgi-5 - ktfXt 5„ 
[00 3 3] APXjgg 1 11. u-1f-£«K}&afflt»lf 
15 l 5*s|S:»te>ixfc«fig4:$4x-C*5D, «KR9!i-*3a$ 
SBfcTl 6t^J:9^*P^«*f l 5f ^«pStv5«0JPXM 
3 OlZU— IfTtSrflg^tL. ifetaXfcj- 3 0 ^BffMoS^tr: 

[0034] imT.mm i «r*^i-s if— mm±„ m 

u— If— 3SSIw ± 9 SJBMjpx $H5^APX*f LT, 

BlTMW&a— <7) U if h— ^ 9 <Z?ttffi»:*^S"SItg^^ 

25 rou— if— SS«-e*>3. &ti 2 ±\zxjjfa\z&m 

A J x?m<nftfc4fciLm£ixx\,^z> 0 &&4<D±m\zte 

&WiW- 5 ^ Y*-(6]('^»^rggl^(t ?>^r *J 9 , #«J<$: 
5 (C(4 Z "Ilg^#^ft: 6 ^S^lt t^ixTV ^ 0 
30 #H*«c6«)T*S«BJ»=H:iailflE7ASZ*l6lJ=»o*i 
Si£ttIsl9{clte[Hl.wr«gtCsa»te>ixT*3 9, Ji£[Hl#:7WT 

[0 0 3 5] ^ErUr. [U»#:8tw{4. ^W^fflJ; ►) U'— 
35 -tF— f h— ^9^Sl9ftfte>4x-CV> 
So ^rtt, u— if— |g««l 0 J;9ffi*t$*V7tu— J* 
— Tfctt. u— !f — 3t^rtfSf lla, lib cort&5£iao 
tu-f h-f 9^iW, u— if h-^-9 iOtt 
X|t3 0lC(6]*»oTfi?.St$nS„ 
40 [0 0 3 6] -t U"C, if— SgfCfooTIi, ± 

iE^7 i -7'/u3 t&m&5 tm-fefte tmmw7 

±3a»BW?S*tSJ:5«=<Cor*s9, ifh— ^95: 

45 9 ,KAPXtt-3 0^, U— if— 5feSrK*tbooglfarog 

[0 0 3 7] Sfc, r»JPIgtll:feoTli < U— if 
-«Mgl 0 t L-TYAG u— tf— JgJRSfirfflw^-CiS 
9 , U'— if h-f 9 <t ^flB.M^tbfcYAG U— if-Tttt 
50 #V**£3 0 SrBSSig-r-So 
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[00 3 8] tut, f^K7— y/uStCttftftttOtW 1 
5 *sf2it e> tiT i v5, c roi£iPi&«» 1 5 ttttftftfttt 
<££Pi&«* 1 5K10VN-C, E12lcb 

wmi 5 z^tsUft&m-r. v^m^^xm^timm: 

[00 3 9] iftiPjgWW 1 5 f±, ##PXfcr3 0 Sr^ip-r 

Jt«rtfe!nn:*f3 0l;Stt$*5i9l;ft^t5rti:f 

fi. fta^KiU-C«#«>*it*2 i;W*.e>;h/CV* 
5. w<o*ai«EKW l 5 f Ktt, #dJPXfcT3 0 SrX»i- 
«fc*<&3H9fflWl 6#ER3ft-a^5. tut, :o 

3t«?»*i-i 6iisa:*f&nz#i^Bit6{=/j:or*3!j % tfedo 
i#3 o«rj^*Mt^*3»t5sa:*r&iwsfaroii5$<D^e 

t'^t-J5i?l;/<£ot^5. 

[0 0 4 0] HI, 1212 t^$tL-5^J»CfcoT»i, $H)D 
W3 0I4, u— !f— 3t* J W*H-SfilK:*>fcSTB5 3 0 
bM2 1 ro^lcfe >? , u— if— ^AiAtt-rSfflJtCfcfc 
5113 0 a 755*2 1 W^^B5$tv5 ± 

[004 1] jiklw. Hi, El2Jr^$ti.5ADX^«i }r 

ovvc, EI 3 Ul&-3^TfftlpH-3. EI3I2, E12('*5(t 
S#o>JPX#3 0 t U— if- h— ^9<73gB#£#:*L-C^ 
UfcaMM£*B-e*>3. 

[0 0 4 2 ] EI 3 U~ If— 3fc£#yjDX$t3 

o fcflBIH-SI-fcfc 0 , u— if— 3tS:flS^~r<5*lBl^f& 
o fc^iDXW 3 ocoJ?$ooB&4>^lrfcfc-5 tea C K u— 
if-#co^£fca£-^*?it5#JSr*UTV^,, u— if— 
3feli«yjnX*f 3 0 5ril&@ii-f5*5, ^APX** 3 0 lr <fc 5 
u— if— fttfnK ^cDTOti^-f-So 4>MU-f- 
#0®l|XK#o -c«Jbnx^ 3 o lijpifc 

&m<t£Zo tUt, ^SfifCt, tK2 1 <Df>-Cr7£ 
*P$*1-5T®3 0 bJrjJIt^flfllECtrS'bjfiV^eRt 

[0043] r.<^± ipx^ai icist, «yrax 
*f3 0 ifcrort«fc*stt5«IWrU.fc 5 ti-StB^W— $B 
4riE^!^D^Uoo, «JWU«t5 £-r5te<0»#«:»S* 
JSEK-C*fo-57K{cJ:t»<ft*p-rso3t?, ^UT— ^SfU? 

[00 4 4] u— if— K<oM&<DtiLm. 

Sr, i&i*U<blffli2&APX*r3 Oroff^WBS^'W-fcfcS 

j: r> , fltrffiSAPXW 3 o KfcttS u— !f— 3t*s«Wt 



[0 0 4 5] ^fcbDX^3 0^^f$4xSir, t<?3 

5 ^ t \z J: •? , »uyh ©iSTSafcSrfi r 

u, #7xm&<D&m*:mt£oWi.mbti:z<, 

[0046] r (Dtounms. 1 1- i. £ t , Igyrax** 3oro 

TI3 0 b tJStK 2 1 5 (Df, 9J»f$nfcSl5^i 

<Z\btfX~%Z>. micit;, #y)PX#3 0©S1«:# 
[0 0 4 7] ftiP^gW^ISKri^Smw^Ko 

15 [0048] 114(4, mtmw&mmk u-cwnv * 

/H 7Srffi^fcCTSr^UTV>5. BP*,, }ftipji«fC« 1 5 
rtdiftJHvX/n 7&ESSU, WyX/H 7 let 
£pg£ffT-fc57K2 1 *mOT.W3 OiZftfaiXog&fL. 

Tkffit vxmfe-rzmxibz. z<Dm4\z7j<gn,z>&uz 

20 fcoTIi, 1fefiPX|t3 Ocdu— if— ft/SStttft-rsfflS-Cfc 
5TI3 0 b^*3ft5StHE«I»rteeR<0SB^-, 7X2 1 

APX*T3 0Sr«I»ri-5^fw*-r5^Xtt-3 0©SI 
25 Sr. <ftiH-$*Wc:7K2 1 WtK^Jc J; 9 ft »5 ^< r ttft 

[0 0 4 9] JifEnftMyXyH 7(cJ; »97}c2 1 

«l&^-^4i-^tc:oV>T, «*DXW3 0JCStUTH5^ 
If— *Srfl«m-Sii:1>-e#5. BP 
30 *>. El 5 (a) tr^$H5J:5tc:, «0jpx«"3 oooTffi 
3 0b lc*3tt5«I»rfa:eR t u— if— h— ^ 9 coteat 

t:f5(7)fS>otfcJ:v^ *fc, H5 (b) Ic^^ti,?, 
u— if- h-^9 4-MiS^i^UTffllt, «E 
35 #PX*t3 ocoTffi3 0 bro^^rteaRt-rSlTJ-oT u— if 
— 3fcSrffiUt-f-5 iptdUT'b.tV^ r^El5 (a) , 

(b) wwdifco-cis, twa«Wfffi«RS:^tp, sa:^ 

40 [0050] ^^p^s^<o$e>^cm^s0lJ^c:-ov^ 
x, m6\zm-?^xmw-fZo 

[0 0 5 1 ] E]6li, ^PX03 0?r, tW^ffr&TK 2 

1 wt>^«»fc3a*ufcwc*>5. 

[0 0 5 2] YAGU— if— ?tl47K2 llr±^®li3f^/> 

45 "S^rot-, bs,M-T5u— if-^tS-7K2 1 fKfcSEyjPX 
#30 wmacoteat^^Sr-^t?-ar4xtf , El 6 tc:^$H 
5±5^tK2 1 <©#t-8B*»5> u— if— JfeSrRSttUT'b, & 
4nXW3 0Sr«I»fi-5 3.i:J»s^I«Btf*>S. u—1f 
— 3tSrfiB*ti-5*« ; Jc:J:o-Czk2 1 UiSft^SMX**:*: 

50 «^RWf-5J:5^, 7K2l4>S:3t7r 
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[0053] ^<Dm6\z^£nz>m\zj:Z) t, wwjlu 

3 0(OTffi3 0bldOit, »Itt3 0(D±ffi3 0a 

\cmz> r t &x*% . «yjox» 3 o ^^fADX^^^r* 

[00 54] 3=Jt, »I^3 00^^*2 1 cMcfe 

[0 0 5 5] Jft«IiUT6*^V^W^O 
[0 0 5 6] mK^nSWcfcoTte. #£|3£gf€« 

i 5\z\^nmnt LTfe7K2 2^x^-0^ ^ 

bt, $$0X0 3 0^ ^C0TE3 0 b 2 2C0*» 
tdfc^, _bffi3 0 a ^fe*2 2O^a5tw0B$n^)«J: 

3c^£n-c^£ 0 ^06*2 21* , iit^WYAGi/ 
[0057] ^^^,tK2 2 z&mt&wt vxm^^z 

t\z£V^ X|S«^DX^^^^^#5fci6^ 
^0X^-3 0<D^n%:'fJX-Z>Z- tlZlJUTL, ®ADX*t3 0C0 
TS3 0 b §r5Sil^b^u-if-3t€r&*2 2K1J; 9K 

Itt 3 0 OTffi 3 0b Sr (tilt bfc U— If— 3tSrfe7K 2 2 

[0 0 5 8] Ut, &%£h7kk 

[0 0 5 9] ^7t. H7l^$*l5 J: ^ADXW3 
0 <D IF— ftdSASt-T 3 0a ^SfeTk 2 2 <D^£& 

^0g$tbT^5<h. If— #^BUIt«:fT^»if\i If] 

If — 5t^A»-r SlfeftDXW 3 0 <D_hS 3 O a ^ 
^-1f-3tS:K»Ri-5fe*2 2 * Kft < ^Wzm^tiX 

[00 6 0] &*S. ScJjPX}* 3 0 Oiffi 30a T^fe* 2 
2c7)43{-feoT^, ±B3 0 a SrffiavpfeTkaqgpga 

[00 6 1 ] £fc. 6*2 2S:ft*P«EKi: 

Sr, ^<5D£#Srfe7k2 2*C:i5ttSJ: - i: 

t>W"Cfc*o -o*&Jwf4, E18^$ix3 J:?^ 



u-lf — h 9 X V tti%t£fttc if-3t«:*7 x-f 
5«*DXW3 0 60±ffi3 0 a <D3£{f^T^ 

2 2^J:oT««-t"4^iS:!SJh-e#53t*5RS:*gffli- 
05 3i:«fcv\ 

[0 0 6 2] f tt, 0 8t-^$n5 X 5t£, ^DX*t 

3 0<Oi*S:fe*2 2W:j|IJ5t, fe*tCj;«9^DX 
0 3 0 SrSi®^ Lfc !f — JtottaSrW*^ x.5 £ 

io xmmtDf&fcJiznzz- tfrxz* aaipxtt3 o<^«j»f 

[0 0 6 3] £fc, «HeE4^$nfc«t 5tw. -fe7K2 

x«*3 ocsttst-SOTfcotfc ap*>, 

15 t t>mUT-&3 OOTffiO»»ffi«R<OS8»»wttfi*2 
*Lfc«fc 5 «yjDXW3 0CDTS3 0 b^jott^^JBfffi 

» r t u-if- h - ^ 9 (D&m t fr-rfrtzGLWMm t * 

S£5irU ^fc. tf- h-^9SrSiE^ffi]{c:*rb 
20 TMJt^^T-fooTtfll^V^ 

[0 0 6 4] *fc, ftaiMitr, **TE*T<z>ia« 

[ 0 0 6 5 ] 0 9 ( a ) tt. 1 5 4UC: N l£*P 

25 Xfl-3 0<7)T®3 0 bfcSHIii-6J:5»cH»4fc2 3 SrlS 
eb^JSr^bT^So W@»2 3l:i9, «J0 
IM3 0<7)T®3 0 bSr, «J»rffi«R^8B^Sr^»T<t 

30 Kt?ig^ic:tTx.So 

[00 6 6] ^^«*^TWTO?aSE{c:fc5H?K#J^=ar 

r. <t)7K^ K 9 -Y r>f ^ fiss ^ b»a t> -efo s Q 

^(c, K9-fT>f^Srffl^5i:, «fc 9 Mir r^TC 
35 fc5^-Cjf*bV\ 

[0 0 6 7] *fc, 7kjKT£JlToa«^*-BH»*S:, 

Bi9 (b) i^sn*j:5^aaipxw3 o^«»$*5 

(7?-CfcoTt>«tV\ 09 (b) tt, ®ADX#3 0C0T® 

40 «S-frfe0!ISr*b"CV^5 o (b) |OT$tL5 

^jcoV^Tt. S?iDXW3 0<DT®3 0 b 0«JWfffi:« 
ROSB5>SrOTIEH««2 3CtoT!l<»»t5itas 
"Ifig-CfcSo Z<om9 (b) ^$ttS J: 5iwHJB»2 
3^*$^§t^l:ov^, ElStC^^ttfcctp^, 

45 «JDX«-3 0^TS5 3 0 b(OMffiiRt U-1f— h- 

U~ if- h — ^ 9 ^fiS^^] td» bTffift 5 C0T-fc o T 
[00 6 8] ifc, SI 9 (a) , (b) iOT^il^i^ 
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n^mwrnzm^^t, mtzwm jlu 30 *&<#imx 

£3 dilator «*PX«-3 OS:aia*Lfcu— tF— * 
[0 0 6 9] M>5M*l»»©**0!iUT, fett 

[0 0 7 0] tfJfEl®iDX*fT-feS^7^«iC(±. fiJJIRjtf 
7 ^-^^^/ 7 * SIRS? tCffl 1/ ^ 4x3 7 * 

ffi^cifi^W&ftWJt (S&5 0 O nm~ 1 n mOj&gcT} 
rttbroWW^W^Pj^SffiAPXWro^r, HP. 

=!3g£M£1gft*$-ti:5 r. fc £ Id J: <0 , «yjPX*t£«JI£r-r3 

[0 0 7 1 ] JSlPXKffl^-S W— if— %t LTYA 

G u— !f— 3tSr*lf -CIftWLfc*s, #7* u-if— 
/wf— u—if-5fe§:^v^cor*foo-ct,J:<s m&fii 
^-«?u-if-3t-efcoTt, «ADX*t?:B&Sii-r5M« 

icfesto^m. «yrax*ts:^si$-*5tc:sp>/£v^eac 

[00 7 2] «*DXH-|r36S:fla«H-*fc»«)*iS[ 
t UT u-if-7feW0iJ£ W TtftBJj Lfctf*, u-if-ft 

sr^a$-frs ic3g & ^vAgstraaraiwsrjpifR-rs r t 

APX^^Itg/jreSl-*Pflftr-# 5 ffi^WJtagSrffl V ^ ©f 

RBat-rsro-efcoTt), r^»-i-5*P^5r^-L-C±lH«l 
»f^W*PX^"ItB-C-*)tl« <fc << V 
[0 0 7 3] 

[0 0 7 4] !**ll2iE«c60^l±. ft&mmi®-fZ>Wi 
APXMSr, 3fe»!»il3HWro»fli*S:5-r5ii:<C<APXi- 



[00 7 5] if 5fc« 3fE8c<Z>3§0m, JlPXKflM, ^-TS 

05 manWDmrnz^B/i^M^A^zm^x^ . Wmx.tt 
<D &«<D&T$:®§, <* - t ti X t 3 t ^ o gb* %m 

[00 7 6] »**4«*©*WI4» &£PjKJt& LTtK. 

So 

[00 7 7] 51E*W>SSWtt, #*P!!«fC<k UTfe 

15 

[0078] if 6ie«cro^Bji4, syraxttwAPxtc 

ffl)UTM<0 JPX St^^PbI ^Cfr x.5tv>9 £r 
aWB«»Xfl-ro»««)M{*«rJ:5fll^lc: 
20 ^^.Stv^Sfc*^*^*. 

[0079] m$&£7?eM(nKWt±. ffiipx^-sripx-r 

[00 80] if *3S 8 (4, ^PX*f<^ J: 9 » 

25 v *<fcm&fjmx&> v . jox^^mkcjuuca £ t> 

rti:#3rt*stS > ^APX^-coApXSri Dffi«FlWCj« 
[00 8 1 ] fS*«9§EiRro*^tt, l&ftPXtt-ciJ:?)-' 

egav^*P7)S"5iffi-e*)i?, ^adxwcoapx^ j; "js^ra 

[00 8 2] |f*« 1 0iE*fe<D3g?Hfi, ffiADX^-CD «fc 9 

s:fH*tc«ia-r * c t i>xz z t ^ 5 wmzm-rz,, 

[00 8 3] M3jPg 1 1 iE*£<D3§SHf:iU ^ajDXMW— • 

[0 0 8 4] H|J&«1 2fE«cCD^H^(4, LT^yt 

[00 8 5] 1 3 . if JfcJg 1 4 IE«<7)^B^(4, if 

40 **iaBttw«Wi:iaiit<oS(b*«r*H-5. 

[00 8 6] if *fi 1 5 , if 1 9 lE^W^BJli, If 

[00 8 7] if#*g 1 6 . if *m 2 0 m$l<D&Wi-£. if 

45 [00 8 8] 7fE«cW3§BJlf4. 11*^8121^(75 

[0089] if utm i s m®.<v&wn. mxm 1 o ie« 

[00 90] if *ri 2 1 f2^W^BJl± N 11*11 1 2 |Ett 
50 «5»Wi:ISI««3«l*S:#i-5. 
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immcoffimtemw] 

So 

[16] S^DXtt-Sri^iP^^lctKtfc^SSr^-t-lglT* 

[1217] ftrnmrnt L-x^^m^^m^^-rmxh 

[12)8] ^OI#£&*O^»ttfc0iJ£^l2]-C-;fc 
[EI 9] ^iPJSE^<b LT*.£T«Tro^<o@l^£:ffl 
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(51) Int. CI. 7 !&»J!E-5§- F I r^-h* (#%) 

F 2 5 D 3/02 F 2 5 D 3/02 

3/12 3/12 

F ^ — A (#%) 3L044 AA04 BA06 CA12 DB01 DC02 

FA09 KA04 
4E068 AEOO CB06 CHOI CH08 CJ07 

DB13 35 
4G015 FA06 FB02 FC11 
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